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of said waveform/ cha^^terised by: 

providing, as the j^rst data stream, a first seUlnce of complex 
numbers, having real and imaginary data points which together represent 
sinusoid data points; 

selecting, from a random access memory (14), as the second data 
stream, a second sequence of real or complex numbers; 

multiplying said first and second sequences so as to produce a 
third data stream representing complex products of said first and 
second sequences; and 

converting said third data stream from digital to the analog of 
said waveform, 

Dwg.1/3 

Abstract (Equivalent) : US 5001660 A 

A digital mixer is supplied with two digitised input signals 
in complex form. The product of the complex input signals is 
converted to analog form and provides the desired output signal 
without any alias terms. The first input signal is desirably 
stored in a first memory as a sequence of data points corresponding to 
a complex exponential sinusoid. The second input signal is a 
baseband excitation waveform that is also stored in complex form 
in a memory. Operands from these two sources are provided periodically 
to the mixer for complex multiplication. The sequence of sinusoid 
operands provided from the first memory is determined by a phase 
counter that indexes through the memory by a delta-theta term. 
Delta-theta is selected so that the data indexed thus corresponds to 
samples of a sine wave of the desired frequency. 

If delta-theta indexes a signal phase intermediate two 
complex data in the memory, an interpolated value is provided. USE - 
Waveform generation for network and spectrum analysers. 

(8pp 
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Abstract (Basic) : WO 9009003 A 

A waveform and electromagnetic radiation of a known wavelength are 
generated for propagation in the scattering medium. The waveform is 
imposed on the radiation to generate a modulated waveform. 
The radiation is coupled to the scattering medium. An altered waveform 
is detected comprising the portion of radiation migrating through the 
scattering medium. 

The variation associated with the radiation due to propagation and 
absorption in the scattering medium is determined by comparing the 
altered waveform witgh a reference waveform, and is converted to a 
quantative measure of the concentration of an absorptive constituent in 
the scattering medium. 

ADVANTAGE - Relies an inexpensive technology. 
Dwg. 1/4 

Abstract (Equivalent) : US 5122974 A 

The photon migration data is converted, using the principles 
of time resolved spectroscopy, to determine the concentration of an 
absorptive constituent in a scattering medium, such as the 
concentration of haemoglobin in a brain of other tissue. A dual 
wavelength phase modulation system allows the clinical application of 
the advantages of time resolved spectroscopy in an economical and 
commercially feasible embodiment. USE - For. studying photon migration 
using signal modulation techniques such as time, frequency 
and phase modulation. (Dwg. 2/4) 

US 4972331 A 

A device studies photon migration using signal modulation 
techniques such as time, frequency and phase modulation. The 
photon migration data may then be "converted, using the principles 
of time-resolved spectroscopy, to determine the concentration of an 
absorptive constituent in a scattering medium, such as the 
concentration of hemoglobin in a brain of other tissue. The methods and 
appts. provide as a specific embodiment, a dual wavelength phase 
modulation system which allows the clinical application ^of time 
resolved spectroscopy in a commercially feasible embodiment, 
(llpp 
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Magnetic resonance imaging insensitive to motion - has 
HF coil and pulse coupler fed with HF signal from 
synthesiser controlled by processor, and is connected to VDU 
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Abstract (Basic) : DE 3902585 A 

Inside the magnet (12) the field is produced by the field generator 
(13) and gradient field generators Gx (14), Gy(16) and Gz(17). The 
HF coil in the magnet and the HF pulse coupler (18) is fed 
with a HF signal from the synthesiser (19) controlled 
by the control processor (21) . The coupled pulse is fed through the 
duplexer (22) to the HF coil in the magnet (12) . 

In the receiving mode the signal is connected through the 
duplexer (22) to the receiver (24), the A/D converter (25) and the 
image processor (26) . The latter has a conjugation circuit (27) , a 
memory (28) and drives a VDU. A pulse shaper generator (31) produces a 
special reading gradient pulse. 

ADVANTAGE - Insensitivity to motion is achieved without using phase 
feedback gradients and without idling current problems. 

,1/2 

Abstract (Equivalent) : US 4949041 A 

A patient is inserted into a large static magnetic field to align 
spins in the patient with the large static magnetic field. The spins in 
the patient are subjected to radio frequency pulses to cause the 
spins to be tipped from alignment with the large static magnetic field. 
A signal is detected from the tipped spins. The signal 
normally has a leading wing, a central section rising to an apex and 
falling to a trailing wing. Gradient pulses are applied to localise the 
signal source to a selected portion of the patient. The step of 
applying gradient pulses includes the step of applying a view gradient 
pulse that begins its maximum amplitude after the leading wing section 
and before the apex of the signal. A digitised signal is 
Fourier transformed to obtain digitised data. Using single side 
encoding techniques that comprise conjugating the digitised data 
to acquire full image data, the reconstructed image is 
insensitive to motion and thereby significantly reducing motion 
artifacts . 

USE - Provides motion insensitive scanning in a 
magnetic resonance imaging system. (7pp) 
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Abstract (Basic) : EP 307989 A 

The resonance spectrometer comprises a receiving circuitry 
including at least two mixing stages to convert the nuclear resonance 
signals into a lower frequency range and whereby an A/D-converter 
converts those nuclear resonance signals already converted into 
the lower frequency range into digital data. The scanning 
frequency is at least twice as high as the highest frequency of the 
converted nuclear resonance signal. In the first mixing stage, 
the nuclear resonance signal is mixed with a first frequency (fl) 
being near the LAMOR- frequency level. The output signal of the 
first mixing stage is mixed with a second frequency (f2) in a 
subsequent second mixing stage. Frequency (f2) deviates from the 
difference frequency and is actually less than the first frequency. 

USE/ADVANTAGE - For nuclear resonance-spectrometers where two 
mixing stages convert the resonance signals into a lower 
frequency range and an A/D-converter transforms the already converted 
signals into digital data. Interference due to harmonics of the 
mains frequency and so-called 1/f-noise is suppressed, as the effective 
frequency is higher than the frequency range for those interferences. 
Any problems in connection with conversion processes are avoided. 

3/3 

Abstract (Equivalent) : US 4873486 A 

Magnetic resonance spectrometer has a receiving branch 
in which mixing stages are included to transpose a received spin 
resonance signal by mixing it with a first frequency in the 
vicinity of the Larmor frequency and mixing that output in a second 
stage with a second frequency which deviates from the absolute 
frequency of the distance between the Larmor frequencies and the first 
frequency and which is substantially lower than the first frequency. 
The useful signal is transposed into a higher frequency range 
than the baseband/ which can be processed by commercial 
analogue-digital convectors . 

ADVANTAGE - DC drift problem is eliminated and interference is 
suppressed. (7pp 
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Controlling steps of magneto resonance image scanner - reading 

control and delay commands from timing pattern memory 
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Abstract (Basic) : DE 3802082 A 

A magneto resonance image MRI body scanning system has 
a magnetic field generator (1) to produce a static magnetic field, an 
RF pulse transmitter (2) and a magnetic field generator (3) to 
produce a gradient magnetic field. These provide the field effect to 
which the patient (P) is subjected. 

Signals transmitted through the body are received by a 
magneto-resonance receiver (5) and are fed to an image processor (6) 
under the direction of the system controller (4). A keyboard (8) 
provides input for manual operation. Signals are generated by the 
image process for display (7) . 

USE - Body scanner sequence control. 

1/3 

Abstract (Equivalent) : DE 3802082 C 

The device receives magnetic resonance (MR) 
signals and includes a time plane memory (11) for storing 
the commands for controlling each step and also the delays. A unit (13) 
controls the processing according to the commands for each step in teh 
time plane memory. A timer (15) gives increments to an address for 
reading from the time plan memory. A memory (12) stores delay 
data. A memory control unit (10) controls the reading out of 
delay data from the memory and holds the incrementation of the 
address for a time interval determined by the data when a command 
is read from the time plan memory. USE/ADVANTAGE - Quick and simple 
change of delay commands is provided with small memory capacity. 
(Dwg.2/3 
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Reducing artifacts due to periodic signal variations in NMR 
imaging - selecting non-monotonic temporal order of application of 
magnetic field gradient to approximate predetermined relationship 
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Abstract (Basic) : EP 218838 A 

Scan data, composed of a number of views, are acquired 
for imaging the object. The acquisition of each view includes the 
implementation of a pulse sequence to generate a NMR signal 
and application of a magnetic gradient along at least one dimensional 
axis of the object. The magnetic field gradient is characterised by a 
parameter, e.g. amplitude or direction, adjustable from view to view 
encode spatial information into the NMR signal. 

The parameter value is selected just prior to implementation of 
the pulse sequence for that view and depends on the phase of 
signal variation at that time. The final view order depends 
on the measured phase during the scan. The view order can be 
continuously adjusted to obtain optimum artifact reduction. 

USE - Ghost artifact reduction or elimination in various NMR 
imaging techniques, including Fourier transform and multiple angle 
projection reconstruction. 

Dwg. 1/20 

Abstract (Equivalent) : EP 218838 B 

A method for reducing artifacts in an acquired desired image whil 
a portion of an object is being examined using nuclear 
magnetic resonance techniques, which techniques include 
measurement of imaging data about the object portion through the 
implementation of a plurality of views, each made up of at least one 
pulse sequence which includes irradiation of the object portion by an 
RF excitation pulse at the Larmor frequency to produce a 
NMR signal, application of a pulsed magnetic field gradient 
along at least one dimensional axis of the object and acquisition of 
data for producing the desired image, the magnetic field having a 
parameter value adjustable to have a different value in each view so 
to encode spatial information into the NMR signal, and the 
desired image being subject to said artifacts due to substantially 



periodic signal varia^^ns, said method comprising: ^fc) selecting 
a predetermined relationship between the signal varSRions and 
the parameter value of said magnetic field gradient, wherein selection 
of said relationship defines a correspondence between a desired 
parameter value to be implemented in a given pulse sequence and the 
phase of said signal variations; (b) measuring the phase of said 
signal variations in the course of implementing said plurality of 
views; and (c) selecting, based on said phase measurements, a 
non-monotonic temporal order of application of said magnetic field 
gradient so as to approximate said predetermined relationship. (36pp)n 
Abstract (Equivalent) : US 4663591 A 

The acquisition of each view includes the implementation of a pulse 
sequence to generate an NMR signal and application of a 
magnetic gradient along at least one dimensional axis of the object. 
The field gradient is characterised by a parameter e.g. amplitude or 
direction adjustable from view to view to encode spatial information 
into the NMR signal. 

The parameter value is selected just prior to implementation of the 
pulse sequence for that view and depends on the phase of the 
signal variation at that point in time. The final view order 
depends on the measured phase during the scan. The view order may 
be continuously adjusted to obtain optimum artifact reduction. 

ADVANTAGE - Provides ghost artifact reduction with view order 
selected in real time. (22pp)p 
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Determn. of nuclear spin magnetisation distribution in body - using two 
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Abstract (Basic) : EP 181015 A 



The two alternatiBpgradient fields are producejfcy a system 
including four coils {3a, 3b) whose field extends in^Re Z direction, 
and four rectangular or Go lay coils (5) which give an orthogonal field 
in the Y direction. A two-dimensional plane section of the three 
dimensional image frequency space can be established with a uniform 
density of measurement points. 

Each magnetic resonance signal can be built up 
from several scans/ leading to a significant acceleration of the 
overall procedure for a three-dimensional image. Pref. the periods and 
amplitudes of the alternating gradient fields are equal but phase 
shifted by 90 deg. 

USE/ADVANTAGE - For biomedical NMR imaging, the time 
required to produce an image of the three-dimensional nuclear 
magnetisation distribution is reduced. 
Abstract (Equivalent) : EP 181015 B 

A method of determining a nuclear-magnetization, distribution in a 
region of a body which is situated in a generated steady, uniform 
magnetic field, and a) an r.f. electromagnetic pulse is 
generated in order to cause a precessional motion of the magnetisation 
of the nuclei in the body, resulting in a resonance signal, b) 
after a preparation period, a steady gradient magnetic field and an 
alternating, periodic gradient magnetic field are generated during one 
or more measurment periods, said measurement period (preiods) being 
divided into a number of sampling intervals for taking a number of 
signal samples of the resonance signal, c) each time 

after a waiting period, the steps a) and b) are repeated a number of 
times, the duration of the preparation period and/or the integral over 
the preparation period of at least one gradient magnetic field applied 
during the preparation period each time having a different value in 
order to obtain a group of signal samples from which, after a 
signal transformation, an image of nuclear magnetisation is 
determined, characterised in that during the measurement period there 
is applied a second periodic alternating gradient magnetic field whose 
gradient direction extends perpendicularly to the gradient direction of 
the first-mentioned alternating gradient magnetic field. (12pp) 
Abstract (Equivalent) : US 4812762 A 

NMR images (density distributions, location-dependent 
spectroscopy) are made by utilising two alternating gradient fields 
whose gradient directions are mutually perpendicular. Thus, a 
two-dimensional ''plane*' in the 3-D image frequency space can be 
filled with a uniform density of measurement points. 

Per FID signal more signal samples can be taken, 
resulting in a substantial reduction of the entire measurement 
procedure for a 3-D image. This method is very suitable for imaging of 
3-D density distributions, 2-D or 3-D spectroscopy etc. . The periods 
and the amplitudes of the alternating gradient fields are preferably 
the same however these fields are preferably phase-shifted 90 deg. with 
respect to one another. 

ADVANTAGE - Reduced time to form image. (9pp)i 
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Determination of average frequency and flow velocity - deriving sum and 



difference expressions ^^multiplying delayed and non^^layed in-phase 

and phase shifted signals 
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Abstract (Basic) : DE 3431001 A 

Demodulated in phase (1) and phase quadrature (90 deg. phase shift) 
(Q) signals are analysed in a scanner (25,26) and delayed in a 
delay controller (27,28). The delayed and the undelayed in phase and 
phase quadrature signals are multiplied producing a difference 
and a sum expression. 

The noise in both expressions represented by a simple reverse 
tangent algorithm whose denominator contains products of time scans, 
which at least for a period of time are displaced relative to 
themselves, is uncorrelated and cleared by a low pass filter (35,36). 

USE /ADVANTAGES - Pulsed ultrasonic Doppler system with quadrature 
demodulation, for measuring and indicating blood speed as a function of 
time. Higher performance with lower cost than the usual Fourier 
transformation method. Accurate estimates of the average instantaneous 
frequency of time variable signals for favourable and 
unfavourable signal-to-noise ratios, by improved time range 
method. 

Abstract (Equivalent) : GB 2145528 B 

An ultrasonic system for measuring the velocity of blood and 
similar liquids, the system comprising: means for transmitting pulses 
of ultrasound that insonify a chosen sample volume and for receiving 
echoes; means for coherently demodulating echo signals to 
baseband using phase quadrature emission frequency references and 
focusing and summing the demodulated echo signals to produce 
in-phase and quadrature time varying Doppler signals; means 
for gating the Doppler signals after pulse transmissions to 
extract in-phase and quadrature time samples, li and Qi, representing 
echoes backscattered from the sample volume; means for determining the 
mean frequency, omega of the time varying signal in real 
time, and thus the frequency shift, by producing time samples 
Ii-1 and Qi-1 delayed by one sample time period and processing the 
undelayed samples li and Qi and delayed samples by multiplying the Li 
and Qi-1 samples and the Qi and Li-1 samples, and subtracting the 
respective cross-terms to yield a difference signal, and by 
multiplying the li and Ii-1 samples and the Qi and Qi-1 samples and 
adding the products to form a sum signal in which noise is 
uncorrelated, and thereafter separately smoothing the difference and 
sum signals to remove substantially all uncorrelated noise, and 
deriving the arc tangent of the ratio of the smoothed difference 
signal to the smoothed sum signal; and means for deriving 
means blood velocity from the frequency shift and displaying velocity 



as a function of time^pi 
Abstract (Equivalent) : US 4542657 A W 

A time varying signal is demodulated with phase 
quadrature references and is then sampled at designated time periods to 
yield in-phase and quadrature samples. The in-phase and quadrature 
samples are delayed by an integer number of time periods, first being 
multiplied with an undelayed quadrature sample and the second with an 
undelayed in-phase sample. The respective cross terms are subtracted to 
produce difference signals. 

The delayed and undelayed in-phase time samples and delayed and 
undelayed quadrature time samples are both multiplied, products these 
products being added to produce sum signals in which noise is 
uncorrelateddif f erence and sum signals are separately low pass 
filtered to smooth and reduce noise in both, the former being divided 
by the latter. The mean frequency of the time varying 
signal is derived from the arc tangent of the above ratio. 
(12pp)t 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide organism information signal 
processing method and device and a storage medium storing the program for 
efficiently and effectively advancing the analysis processing of organism 
information . 



SOLUTION: Feature point permutation data are extracted corresponding 

to the mode that respective first, second and third differential 

signals cross or contact a zero level provided with a dead zone from 

the time sequential discrete signals of the organism 

information. Also, a directed line segment vector induced from the feature 

point group of the discrete signals is expressed by permutation set 

data and the part of a waveform generated in the discrete 

signals is identified and analyzed by the data. Further, by 

remotely changing and adapting a organism information analysis method 

matched with the purpose of analysis and the organism condition of a 

testee, the analysis of the organism information and the management of a 

living body are effectively performed. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To set a pulse sequence quickly, with small 
operational labor and with good accuracy by setting a pulse sequence for 
generating plural echo signals per one time application of 
RF excitation pulses to set the data collection time, and 
determining the number of echos and the number of RF excitation pulse 
shots . 



SOLUTION: A host computer 6 receives information instructed by an operator 

according to a stored software procedure, and gives a command of sequential 

information to a sequencer 5. A user can arbitrarily set the number of 

slices to be done during the repeat time TR and the scan time 

corresponding to a variable length echo train according to a matrix 

size and the number of shots of a photographed image. The sequencer 5 

stores pulse sequence information sent from the host computer 6, controls a 

series of operation of a inclined magnetic field power supply 4, a 

transmitter 8T, and a receiver 8R, once inputs digital data of an 

MR signal from the receiver 8R, and transfers the data to 

an arithmetic unit 10 for conducting reconfiguration processing. 



COPYRIGHT: (C) 2000, JPO 



46/3,AB/46 (Item 3 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2002 JPO & JAPIO. All rts. reserv. 

05479442 

MAGNETIC RESONANCE IMAGING SYSTEM 



PUB. NO.: 
PUBLISHED: 
INVENTOR (s) : 

APPLICANT (s) 

APPL. NO. : 
FILED: 



09-094242 [JP 9094242 A] 
April 08, 1997 (19970408) 
KONO OSAMU 
OHARA HIROSHI 

SHIMADZU CORP [000199] (A Japanese Company or Corporation), 
JP (Japan) 

07-276259 [JP 95276259] 
September 29, 1995 (19950929) 



ABSTRACT 

PROBLEM TO BE SOLVED: To control artifacts by deriving amount of shift 
between the phase of a signal peak and the position of the 
signal peak on each echo signal by using data generated 

by prescanning, and by performing based on the above result a Fourier 
transformation and image reconstruction while applying rotating processing 
on data arrangement made by the above scanning- 



SOLUTION: An RF coil to receive nuclear magnet^^ 

resonance (NMR) signals generated from a body to 

inspected is disposed, and so is a magnet assembly 11 to generate inclined 

magnetic field according to waveform signals generated at 

a predetermined timing in a waveform generating circuit 53. 

Then, pulse sequence is implemented until the required number of phase 

encoded steps is achieved while varying magnitude of the inclined magnetic 

field Gp pulse, wherein raw data are collected. Sequentially, upon 

having obtained data with phase errors corrected, strings of 

data obtained from signals applied with negative inclined 

magnetic field Gr are laid in a reverse direction, whereas a 

one-dimensional Fourier transformation is performed, and then respective 

data in a two-dimensional data arrangement are rotated, thereby 

correcting phase errors caused from primary errors in the frequency 

direction . 



46/3,AB/47 (Item 4 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2002 JPO & JAPIO. All rts. reserv. 

05479437 

NUCLEAR MAGNETIC RESONANCE IMAGING SYSTEM 



PUB. NO. : 
PUBLISHED: 
INVENTOR (s) : 

APPLICANT (s) 

APPL. NO. : 
FILED: 



09-094237 [JP 9094237 A] 
April 08, 1997 (19970408) 
ISHIKAWA AKIHIRO 
KONO OSAMU 

SHIMADZU CORP [000199] (A Japanese Company or Corporation), 
JP (Japan) 

07-253784 [JP 95253784] 
September 29, 1995 (19950929) 



ABSTRACT 

PROBLEM TO BE SOLVED: To suppress generation of artifact by extracting only 
the same echo signal having the same time relation from 
refocused RF pulses and by arranging pulse for diffusing of an 
oblique magnetic field pulse for reading so as to make the peak time of 
each echoes even. 



SOLUTION: In advance of performance of pulse sequence for photographing, a 
sequence not applying pulse Gy is performed, only spin echo signal 
having the same time relation from each of focus pulses is read by a 
computer 1, Next, the peak time point is obtained arithmetically by least 
square method from the collected data, an estimated value of maximal 
distance among peak time points is obtained and also an estimated value of 
every amplitude values is obtained by scanning sequences while 
changing the amplitude within a desired range. Next, by setting an 
amplitude value being equal to or the nearest to 0 from a group of the 
estimated values as an arranged value of a dephasing pulse Dp and after 
obtaining and arranging an optimal amplitude value of the pulse Dp, the 
pulse sequence for photographing is performed. 
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ABSTRACT 

PURPOSE: To provide magnetic resonance tomograpliic equipment 
having the capability of correcting backward characteristic deterioration 
in a gradient magnetic field pulse, even upon the occurrence of the 
deterioration, due to an active shield gradient magnetic field coil. 

CONSTITUTION: A correction circuit 20 is formed out of a signal 
reversal section 19, selector switches S(sub 1) to S(sub 4), correcting 
sections 21 to 24, and a corrected waveform signal 
generation section 25. The primary correcting section 21 is formed 
out of a gain adjustment section 21a and an attenuated waveform 
signal generation section 21b. The section 21a adjusts the 
voltage level of a waveform signal from a waveform 
generator, or a wavefoirm signal with polarity reversed in 
the section 19. Furthermore, the section 21b adjusts an input signal 
to an attenuated waveform signal having a different time 
constant. Each of output signals from the sections 21 to 24 is sent 
to a corrected waveform signal generation section 25, 
together with a waveform signal from the waveform 
generator, so that different attenuated waveform signals and 
waveform signals from the waveform generator are 
synthesized and amplified, for transmission to a gradient magnetic 
field power supply. 
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ABSTRACT 

PURPOSE: To continuously generate waveform data related 

to plural pieces of waveforms while constituting the system so that a gain 
value can also be changed for every separate waveform without impairing the 
versatility of a pulse sequence. 



CONSTITUTION: A continuous waveform instruction flag is set together with 



various conditions for ^^escribing a waveform to ^^condition setting 
register file 61, and at the time of inputting actuating 
signal , the flag is held by a flip-flop 65. A controller 62 checks 
the contents of the flag at the time point when a data output related 
to one waveform is finished, and starts a data output operation 
related to the next waveform by generating a self-actuating 
signal . 
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ABSTRACT 

PURPOSE: To mitigate the effect of sound generation to the utmost and 
prevent a subject from being frightened or applied with uneasiness by 
generating the inclined magnetic field increased gradually in the period 
preceding the image pickup period repeated with image pickup sequences. 

CONSTITUTION: A computer 20 controls the wave-form and timing 

of the inclined magnetic field generated by a wave-form 

generator 21, controls the wave-form and timing of the 

RF pulse from a wave-form generator 24, controls a 

signal generator 23 to generate the resonance-frequency signal, 

and controls the total sequences. The inclined magnetic field pulse is 

applied to be gradually increased in the period preceding the image pickup 

scan at the same cycle and duty cycle as those in the image pickup 

period, and it is applied to be gradually decreased in the period 

immediately after the image pickup period. The change of the sound in 

magnitude is smoothly continued, and a subject is prevented from being 

frightened or applied with uneasiness in the image pickup period. 
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ABSTRACT 

PURPOSE: To obtain information on a size, position or the like of an object 
to be inspected in a short time by receiving an NMR 
signal applying an inclined magnetic field whose intensity of the 
magnetic field is inclined at which an RF pulse is generated to 
excite the object to be inspected. 

CONSTITUTION: When a current is supplied to an inclined magnetic field coil 
22 from an inclined magnetic field power source 32, an inclined magnetic 
field for slice selection, reading and phase coding is generated and when a 
signal from a waveform generation circuit 31 is sent to 

the inclined magnetic field power source 32, a waveform of the inclined 
magnetic field is determined. On the other hand, a carrier from a carrier 
generation circuit 35 is modulated in amplitude with an amplitude 
modulation circuit 34 according to a waveform to be sent from the 
waveform generation circuit 33 and sent to an RF 

transmitting/receiving coil 23 from an RF transmitting circuit 36 to 
irradiate an object 1 to be inspected with an RF excitation pulse. An 
NMR signal generated in the object 1 to be inspected is 
received with a transmitting/receiving coil 23 and after the detection 
thereof with a detection circuit 37, it is sampled with an A/D converter 38 
to be converted into a digital signal. When inputted into a computer 
39, the digital data undergoes a two-dimensional Fourier transform to 
reconstruct an image. 
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ABSTRACT 

PURPOSE: To set a slice easily and accurately by providing a control means 
or the like to control an inclined magnetic field wave form and 
an RF signal wave form depending on the set slice. 

CONSTITUTION: When an instruction is delivered to correct the direction, 
the position, and the like of a slice, by operating a keyboard device 43 
and a mouse 44, a slice figure to show the slice after correction is 
displayed on the screen of a CRT display device 42. And by repeating such 
an operation, optimum and accurate slice setting can be made. And when a 
number of slice setting relating to the left and the right optic nerves are 
finished, inclined magnetic field wave forms and RF 



signal wave forms corr^^k)nding to a number of settii 
are found by a compute^^ 41, and they are set in wd^V form 
generating circuits 31 and 33. After that, by carrying out a 
multi-angle scanning, the data of the set numerous slices are 
collected, and picture images as to the set numerous slices can be obtained 
simultaneously . 
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ABSTRACT 

PURPOSE: To reduce the capacity of a memory, to cope with the complication 
of an image pickup condition and to simplify the constitution by providing 
a processing part for outputting a base data of a data memory 
in accordance with the contents of an instruction code of an instruction 
code memory, and a signal output part for outputting an output of the 
processing part as a control signal to a waveform 
generating part and a collecting part. 

CONSTITUTION : A memory part 11 consists of a data memory 12 in which 

base data for each control signal is stored, and an instruction 

code memory 13 in which an instruction whose contents are a generation 

procedure of the control signal, the generation time and the 

continued time is stored at every block. A microprocessor (MPU) 14 being a 

processing part out puts necessary base data of the data memory 

12 in accordance with the contents of an instruction code of a necessary 

block of the instruction code memory 13, according to a set image pickup 

condition. A signal converting circuit 15 being a signal output 

part converts a bit pattern output of the MPU 14 to a pulse, etc., and 

outputs it as a control signal suitably to a waveform 

generating part 3 and a data collecting part 6. In such a way, 

it will suffice that the quantity of data to be stored in the memory 

is small, a counter becomes unnecessary, and the constitution can be 

simplified. 
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ABSTRACT 

PURPOSE: To practically measure a peak shift quantity from an actual 
waveform and to discriminate its layers by measuring a peak shift component 
caused by a waveform and a peak shift component caused by a noise in 
respective specific methods. 

CONSTITUTION: Continuous three worst patterns 31 to 33 pinched by solitary 

waves 2 and 4 are used for a write signal series. Further, for a 

jitter quantity in a time between the solitary waves 2 and 4, the read 

waveform in the central part of the worst patterns 31 to 33 which are not 

affected by the; solitary waves 2 and 4 is signal-processed as it is, 

and the peak shift component caused by the waveform and the peak shift 

component caused by the noise are derived. Thus, the factor of 

waveform distortion generated at the time of digitizing 

the analog signal can be eliminated, the respective peak shift 

components together with the jitter quantity can be directly measured at 

high reliability, and the layers can be discriminated as well. 
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ABSTRACT 

PURPOSE: To obtain a Tl intensified picture and/or a low flip angle picture 
by constituting a device applying an RE pulse for single or multi-slice to 
collect an echo signal after a predetermined delay time 
synchronized with the specific point of a heart beat waveform thereafter 
applying the RF pulse in the predetermined timing further so as to 
collect no echo signal. 

CONSTITUTION: A synchronous signal , based on a peak value of 
electrocardiogram waveform of a detected person P, is given to a computer 
system 9 from an electrocardiograph 12, and being based on this synchronous 
signal , R-R wave interval TRR is calculated, further a two equal 
division TRR/2 of a heart beat interval is calculated. The above action is 



executed prior to scanr^Ar/ after a predetermined tim^^d from the 
peak of the R-wave of t^^heart beat waveform, a 90 d^B pulse, 180 deg. 
pulse and an inclined magnetic field pulse are appliea as an excitation 
procedure, for instance, as the first RF pulse by the spin echo 
method. By execution of this excitation procedure, an echo signal is 
induced, and one line data is obtained by collecting this echo 
signal. Next after the TRR/2 from the first RF pulse, when the 
second RF pulse is applied, the echo signal is induced by the 
execution of this excitation procedure but not collected. 
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ABSTRACT 

PURPOSE: To easily generate an optional modulated waveform by 
generating a signal which prescribes the appearance timing of a 
basic waveform by a modulating data generation part, inputting the 
basic waveform at the timing of this signal, and composing and 
outputting the signal. 

CONSTITUTION: A microprocessor 16 generates a modulated signal by a 
program stored in a ROM 19 according to data inputted from a keyboard 
20, and reads data on the basic wave out of a RAM 18 according to the 
generated signal and then stores it in a prescribed address of a 
video RAM 21. The addresses of the RAM 21 correspond to the time base 
of the output signal and the microprocessor 16 calculates addresses 
of the RAM 21 according to the modulated signal which is generated. 
The data stored in the address and the data on the basic wave 
read newly out of the RAM 18 are added and stored in an address. Thus, the 
composite waveform 15 is obtained and the waveform 15 which is stored on 
the RAM 21 is converted into an analog signal, which is outputted and 
displayed on a CRT 22. 
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ABSTRACT 

PURPOSE: To make it possible to perform high speed data sampling 

without imparting steep change to the intensity of a slant magnetic field, 

by forming the sampling period of an NMR signal so that the 

period is inversely proportional to the intensity of a slant magnetic 

field. 

CONSTITUTION: By the output of a slant-magnetic-field generating 
waveform generator 1, electric power corresponding to the 
output of the waveform generator 1 is supplied to a 
slant-magnetic-field generating coil 3 from a slant-magnetic-field 
generating power source 2. Meanwhile, the output of the waveform 
generator 1 is inputted to a V/F vonverter 4, and a signal 
having a frequency that is proportional to an input voltage is outputted to 
a timing pulse generator 5. The timing pulses having an interval 
corresponding to the oscillating frequency of the converter 4 is inputted 
to an AD converter 6. An NMR signal is converted into a digital 
signal every time the timing pulses are generated, and the 
digital signal is transmitted to a computer. Thus the high speed 
data sampling can be performed without imarting steep change to the 
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